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AB Previous studies have shown that ***plant*** ***cell*** cultures 

can be employed for the prodn. of pharmaceutical proteins. There are 
several advantages to using ***plant*** *** ce n s *** f or the prodn. 

of biol . active proteins. For example, ***plant*** ***cells*** 
are cultivated in simple, inexpensive media from which secreted proteins 



may be easily purified. However, it is desirable to improve the prodn. 
level of proteins by ***plant*** ***cells*** . Furthermore, 

secreted proteins were found to be unstable in the growth media. One 
possible method of overcoming these ** *problems** * is to collect and 
remove the product in a ***semi*** - ***continuous*** manner as it 
is produced. Such a prodn. scheme would mitigate the effects of protein 
instability and any product inhibition inherent to the system. In this 
work, an affinity chromatog . bioreactor (ACBR) was developed and used to 
continuously bind a foreign protein from ***suspension*** cultures of 
Nicotiana tabacum, genetically modified to produce the desired protein 
product. The ACBR reactor uses an affinity ligand specific to the desired 
product to collect the protein as it is produced. For initial studies, 
the heavy chain of a monoclonal antibody was produced and removed using a 
protein G matrix. Then, as a more general model, a 6-his tag was added to 
human granulocyte macrophage colony stimulating factor (GM-CSF) . The 
6-his tag, consisting of six histidine residues added to the protein 
terminus, binds strongly to metal ions such as nickel. This tag may be 
added to virtually any protein product, allowing removal by a nickel 
affinity matrix. Expts. were conducted to det. suitable parameters and 
procedures for operating the bioreactor. Product concns . in cultures 
growing in the ACBR were compared with those in normal batch cultures and 
to a control that was identical to the ACBR except that the column 
contained a matrix with no specificity. Results showed that levels of 
recoverable protein could be increased seven- fold as compared to previous 
batch studies . 
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AB ***Suspension*** cultures of Mbrinda citrifolia were grown under batch 

and semicontinuous conditions in shake flasks and a stirred-tank 
bioreactor (STR) . In the STR, stirrer speeds of 200-500 rpm were 
investigated. ***Cell*** ***suspensions*** were monitored for 

★★★variations*** in biomass concns . , ***cell*** viability, 
***cell*** length, chain length, and no. of *** ce lls*** per chain. 
An image anal, technique was used for the evaluation of morphol . 
properties. In batch culture, distinct phases of *** ce ll*** and chain 
growth can be identified. During the early exponential growth phase 
predominant in the semicontinuous fermn., chain length increased with 
increasing stirrer speed until an upper limit was reached. Further 
increases in stirrer speed resulted in a redn. in av. chain length. There 
was no apparent redn. in *** ce n*** viability with increasing stirrer 
speed, although * **variations* * * in growth rates were obsd. Chain and 

***cell*** length distributions can be classified as lognormal over the 
course of both batch and ***semi*** - ***continuous*** growth 
cycles. 
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AB Comparative studies on the native flora present in the pulp and paper mill 
effluent and three other inoculated lignolytic fungi namely Pleurotus 
ostreatus (MTCC-142), Sporotrichum pulverulentum (MTCC-163) and 
Heterobasidion annosum (MTCC-146) for their efficacy in the biodegradation 
of lignin has been presented. The results of the above studies indicated 
that the white rot fungus P. ostreatus is superior in performance to all 
other cultures and hence selected all further studies. Extensive bench 
scale studies to ** *optimise* * * all the process parameters for the 
best performance of above selected have been carried out and discussed. 
At the above * * *optimised* * * conditions of 30 days of incubation 
period, 1% cellulose, pH of the effluent adjusted to 4 and with no 
agitation, the above inoculated culture was able-to biodegrade 72.37% 
lignin with simultaneous reduction 74.39% and 54.11% of BOD and COD 
respectively. Further the treatment of raw effluents carried out by the 
mixed flora indicated that the native flora does not very much affect the 
overall performance of the inoculated culture and also the process. 



